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MayHCHa xKaHCBaa peaioiHfl mojijiiockob Planorbarius corneus Ha bbczichhc KceHO- 
TpaHcnjiaHxaTa (BH6pHcea koiiikh). TpaHcnjiaHTaT bbojihjich b TKaHH MOjunocKa c noMombio 
HHteKUHOHHOH Hrju.i. L lepe3 cyTKH nocne BBeaeHHa xpaHcnnaHTaxa Ha ero noBepxHocxH 
HaGiiKJaaeica pacnnacxbiBaHne retnouHxoB. PaHCBofi xaHan, ocxaBiiiHHGH nocne BBeaeHHH 
Hrnw, Kyimpyexca reMOUHxapHofi Kancynoft co cxopoHbi XKaHen MonniocKa, cxeHKa koxo- 
poil cocxohx H3 5—15 cnoeB ynnomeHHbix KJiexoK. Taioxe naSmonaercn npouecc 3anon- 
HeHHH reMoimxaMH nonocxn paHeBoro KaHana h cepmieBHHbi BHOpnccbi. Ilpn HHKyOaiiHH 
BHOpnccbi in vitro naGntonaercn HanHnaHHe h ocenaHHe rcMouHioB Ha ee noBepxHocxH. 

Kimneeue cnoea: MonmocKH, Planorbarius corneus, KceHoxpaHcnnaHxax, reMounxbi, 
HHKancynanHH. 


AKTyanbHocTb H3yaeHHa HMMyHHbix peaKitHH mojijik)ckob (npexcfle Bcero 
racTpono^) bo mhotom oOycJiOBJieHa hx ponbio np om e>KyT ohh bix xo3aeB Tpe- 
MaTO^. HcTopHnecKH nepBbie CBeneHna o 3aiu,HTHbix peaKiinax mojijiiockob no- 
jiyneHbi hmchho npn H3yHCHHH pa3BHTHa napTeHHT. ITo3jiHee njia pacKpbiTna 
M6XaHH3MOB 3THX peaKIJHH CTUIIH IUHpOKO npilMeHBTbCH CTaHflapTHbie HMMy- 
HOJiorHHecKne no^xo^bi c Hcnojib30BaHHCM mctojiob HMMyHH3apHH c bbcjic- 
HHeM B MOJIJIIOCKOB OaKTepHH, (JjparMCHTOB TKaHeil pa3JHIHHbIX aaiBOTHblX, HC- 
KyCCTBeHHblX HMIIJiaHTaTOB H ap. 

ripII 3TOM flojiroe BpeMH OCHOBHbIM o6bCKTOM HCCJlCJIOBaHIIH 6bIJlII KJieiOH- 
Hbie 3aiu,HTHbie peaKiiHH mojijiiockob (ATaeB, IlojieBmHKOB, 2004). O^HaKO no- 
cjie^Hiie aecuTHJieTHH ocHOBHbie ycHJiHH HanpaBJieHbi Ha HiyneHiie ryMopajib- 
Hbix acneKTOB hx HMMyHHoro OTBeTa, xotb b oGjiacrn KJieTOHHbix peaKpuii 
OCTajIOCb MHOrO .HHCKyCCHOHHblX BOnpOCOB. OflHHM H3 HHX aBjiaeTca cneu,it- 
(Jihhhoctb peaKUHH mojijiiockob Ha ayTo-, ajuio- h KceHOTpaHciuiaHTaTbi. 

J \ jin HiyaeHiia TpaHcnjiaHTamiOHHoro HMMyHHTeTa JieroHHbix mojijiiockob 
o6biHHO Hcnoab30BanHCb pa3JiHHHbie cjjparMeHTbi TKaHeii ot oobCK i OB, Haxo- 
naiu,Hxca c peunnHeHTOM b pa3JiHHHOH CTeneHii poncTBa (Ratcliffe et al., 1985; 
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Jourdane, Cheng, 1987; Sullivan, 1990, h up.). OcHOBHoe npoTHBopenne Menc- 
uy aBTopaMii 3aKJHOHaeTca b npii3HaHHH ouhhmh h OTpHuaHHH upyrnMH cno- 
coohocth reMou,iiTOB pacno3HaBaTb ajuioTpaHcnjiamaTbi. Ectb paSoTti c noMe- 
meHHeM b MomnocKa iiMnnaHTaTOB H3 HCKyccTBeHHoro MaTepnana (KpioKOBa 
h up., 2008). B ushhom cnyuae 3aMeTHoii KJieTOHHOH peaKu.Hn (HHKancynauHH) 
Ha TpaHcnjiaHTaT He Bbi»BjieHO. B HarneM HccneuoBaHHH b KanecTBe KceHo- 
TpaHcnnaHTaTa 6bm HcnoJib30BaHti bhOphccm kolukh. 

OSteKTOM HCCJieuoBaHHH CTajiH mojijiiockh Planorbarius corneus naGopa- 
TOpHOH JIHHHH. HeCMOTpfl Ha TO HTO 3TOT BHU HIHpOKO paCnpOCTpaHCH H flBJIfl- 
eTCB X03HHH0M MHOTOHHCJieHHblX BHUOB TpeMaTOU, CBeUeHHH O ero KJieTOHHOM 
OTBeTe Ha nyjKepouHbie (|)aKTopbi oneHb Mano. Jlynme H3yneH KJieTOHHbiH co- 
ctbb reMOJiHM(|)bi P. corneus. TeMOUHTbi npeucTaBneHbi UByMfl nonyjiHUHH- 
mh — rpaHynouHTaMH h rnajiHHOUHTaMH (Ottaviani, Franchini, 1988; Ilpoxo- 
pOBa, ATaeB, 2010). 


MATEPHAJI H METO^HKA 

fljia 3KcnepHMeHTOB OTOnpajiHCb mojijhockh Planorbarius corneus, Kynbra- 
BupyeMbie b jiaOopaTopHH, c u^aMeTpoM paKOBHHbi 25 mm. B KanecTBe KceHo- 
TpaHcnjiaHTaTa Hcnonb30BaJiHCb (|)parMeHTbi caMOCTOMxeJibHO BbinaBHinx uyB- 

CTBHTejIbHblX BOJIOCKOB KOHieK - BHSpHCC - U™HOH 1.5 MM H UHaMCTpOM 

160 mkm. Bbi6op uaHHoro TpaHcnnaHTaTa oOycnoBjieH ero houxou»iuhmh pa3- 
MepHbiMH h MexaHHnecKHMH xapaKTepncTHKaMH. flaa 3KcnepHMeHTa ncnojib- 
30BauH HenHrMeHTHpoBaHHbie BnOpHCCbi. CHapyncH bojioc noKpbiT KyTHKynap- 
HbiM cnoeM tojuuhhoh 55 mkm, b ueHTpe HaxouHTCB nonaa cepuueBHHa una- 
MeTpoM 50 mkm. TpaHcnuaHTaT bbouhjicb b tk3hh MOJUiiocKa c noMoiubio 
HHbeKUHOHHOH HrJIbl (Hapy>KHbIH UHaMeTp 450 mkm). 

HHbeuHpoBaHHbie ynHTKH Obijih 3a(|)HKCHpoBaHbi nepe3 cyTKH b >khukocth 
B y3Ha. B uaJibHenmeM MaTepnan 6bm 3aKJiioHeH b napa<J)HH. Cpe3bi tojuuhhoh 
6—8 mkm OKpaniHBajiHCb reMaTOKCHJiHHOM Manepa h nouKpaiHHBajiHCb pac- 
TBOpOM 303HH3. 

IdccJieuoBaHHe peaKUHH reMOUHTOB Ha BHopnccbi in vitro BbinoJiHHJiH b 
ayHKax aneHCToro cTeKJia bo BJiancHOH KaMepe b TeneHiie 1 h. cpparMeHT bo- 
jioca unaMeTpoM 65 mkm noMemajiH b Kamno reMOJiHMtjjbi o6teMOM 40 mkji. 
d>OTorpacj3HpoBaHHe ocymecTBjuuiH b pe»HMe cj)a30Boro KOHTpacTa (mhkpo- 
CKon Leica DM 5000). 


PE3yjIbTATbI H OBCyafflEHHE 

H3yneHHe rHCTOJiorHnecKHx cpe30B noKa3a;io, hto nepe3 cyTKH nocne BBe- 
ue hh» TpaHcnnaHTaTa BOKpyr Hero HaojirouaeTcn xoporno 3aMeTHoe cKonneHiie 
reMOUHTOB (pnc. 1, A, E, cm. bkji.). Ha noBepxHocTH BOJiocKa pacnonaraioTca 
pacnnacTaHHbie reMOUHTbi (BeponTHO, rpaHynouiiTbi), oopaaya 1—2 cjiob 
( pnc. 1, E, r). CaM TpaHcnuaHTaT HaxouHTcn b KaHane, o6pa30BaHHOM b tk3hh 
MOJDHOCKa HHbeKUHOHHOH HTJIOH (pHC. 1, A, B). B TeHeHHe CyTOK nocne HHbeK- 
UHH 3TOT KaHan OTHeTJIHBO npOCJIOKHBaeTCB Ha BCeM npOTJUKeHHH BBeueHHB 
Hrnbi. Ero CTeHKa TaKnce KynnpoBaHa cjiobmh (ot 5 uo 15) ynjiomeHHbix reMO- 
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Phc. 1. I'CMOiiniapHaji peaKu.ua MOJuuocKa Planorbarius corneus aepea 1 cyT nocue bbcachmji Kce- 

HOTpaHcnuaHTaTa (Bn6pncca koiukh). 

A — cpe3 nepe3 cepe.auiry ipaircnaainaaa, E — cpe3 nepca npoKCHMajibHyio nacib TpaHcnjiaHTaTa (co CTopoHbi 
iioaoniBbi MOJiatocKa), B — anciajibiraM qaeib paHeBoro KaHana, /’ — paciiaacnaRairnc rcvTOuuiOB Ha noBepx- 
hocth Bn6pnccbi. e — Bn6pHcca, a — reMOUHTbi, pK — paHeBOH KaHaa, cipeJiK-aMii o6o3iraHcna rcMOUHiapiraa 
Kancyjia, 3Be3aOHKofi o6o3HaqeHa cepaueBHHa Bn6pnccbi. 

Fig. 1. Haemocytic reaction of the great ramshom Planorbarius corneus since a day after the inserti¬ 
on of the transplant (cat vibrissa). 



Uhtob (pile. 2, E, cm. bkji.). MaxcHMaabHaa TOJimHHa cTeHKH Kancynbi cocTaB- 
aaeT 48 mkm. TaKiiM o6pa30M, Ha cpe3e othctjhibo bh^hbi Rea xoHueHTpnae- 
ckhx cxonaemia l eMomiTOB: o/i ho nenocpeACTBeHHO Ha noBepxHOCTH TpaHC- 
nnaHTaTa, a upyroe BbicTHJiaeT paHeBOH xanaa co cTopoHbi oxpyacaiomHx 
TKanefi Mojunocica. Meacuy hhmh ocTaerca uiHpoxHH npocBeT, b kotopom Ha- 
SanujaiOTca numb OTueabHbie xaeTXH. B to ace BpeMa 6 an>xe k UHcraabHOMy 
yaacTxy BBeaennoro TpancnaaiiTaTa co ctopohm ctciikh paHeBoro xaHaaa 06 - 
pasyeTCH cxonaenne reMOiiHTOB, uocTHraiomee noBepxHOCTH Boaocxa h oxpy- 
acaioiuee ero HecKoabKHMH caoaMH (pnc. 2, A). CocTaBaaioiune 3to CKonaeHHe 
KaeTKH xapaKTepnayioTca xoporno 3aMerabiMH nceBUono/jHaMH, cBHaeTeabCT- 
ByioHiHMH 06 hx no/i,BiDKHOCTH. MoacHO npeunoaoacHTb, hto b aaabneHmeM 
3to CKonaeHiie yBeaiianaocb 6 bi b pa3Mepax h nocTeneHHO 3anoaHHao Becb 
npocBeT paHeBoro xaHaaa, HaaeacHO HHKancyaHpoBaB KceHOTpaHcnaaHTaT ot 
oxpyacaioiuHx TxaHeii. 

HHTepecHO npOHHKHOBeHHe tcmouhtob b noaocTb cepaueBHHHOH aacra bo- 
aoexa. Haiiooaee MHOTOHHcaeHHbi ohh co CTOpOHbi Bxoaa b noaocTb (pnc. 1, E). 
B ochobhom b 3thx cxonaeHuax npHcyTCTByioT rpanyaoHHTbi, o6aaaaioiUHe 
xoporno 3aMeTHbiMH nceBAononH»MH (pHC. 2, B). 

Bbirne OTMeaaaocb, hto reMOiiHTbi MoaaiocKOB P. corneus npeacraBacHbi 
rpaHyaoiiiiTaMH h rnaaHHOUHTaMH (pnc. 3, A, cm. bxh.). Bo BpeMa HHKy6aiiHH 
yaacTKa BiiopHccbi bo Bnaacnoii KaMepe c i eM0aHM(])0H in vitro na6aiouaeTca 
nocTeneHHoe HaannaiiHe h pacnaacTbreaHHe tcmouhtob na Boaoce (pnc. 3, E). 
no MopiJioaorHH h pa3MepaM kbctkh aare3HpyK>iUHe Ha noBepxHOCTH bh6phc- 
cm HanoMHHaKiT rpaHyaouHTbi. 

B nacToamee BpeMa SoabuiHHCTBOM aBTopoB b xauecTBe yiiHBepcaubHOH 
reMonosTHaecKOH CTpyKTypw nyabMOHaT npnmaeTca aMe6ouHTO-npouyuH- 
pyHDiuHH opraH (ArTO) (ATaeB, IlpoxopoBa, 2013). Hmchho 3a caeT npouncjie- 
paTHBHbix npoueccoB b 3TOm opraHe pe3KO yBeuHHHBaerca xoanaecTBO iiHpxy- 
anpyioiuHx saeMeHTOB reMouHMifjbi b otbct Ha HMMyHH3auHio MoaaiocKa. 
riepBbie npH3HaKH aKTHBH3auHH AnO MoryT 6biTb 3aMeTHbi yace aepei 6 a 
nocae BBeacuna b MoaaiocKa ayacepoaHoro oOtcKra, oanaKO 3HaaHTeabHbiH 
pocT HHcaa reMOHHTOB ana oonbumiiCTBa nyabMOHaT naSmoaaeTca He paHee, 
aeM aepe3 cyTKH nocae HMMyHH3auHH (Huffman, Fried, 1996; Ataev, Coustau, 
1999, h ap.). Ha MaxcHManbHbiH ypoBeHb 3tot noKa3aTeab Boo6iue BbixoaHT 
Ha 3 — 6-e cyT (b 3aBHCHMOCTH ot npupoabi ayacepoaHoro (JiaxTOpa). 3tot ace 
cpoK yKaabiBaeTca rax BpeMa MaccoBon rn6eaH b pe3HCTeHTHbix OMOMijianapH- 
ax HHKancyaHpoBaHHbix napTeHHT Schistosoma mansoni h Echinostoma capro- 
ni (Loker, Bayne, 1982; Ataev, Coustau, 1999). 

BbimenpHBeaeHHbie aaHHbie o6ycaoBMan Bbi6op oahhx cyTOK KaK epoxa 
BCKpbiTna 3KcnepHMem:aubHbix MoaaiocKOB. Ha6aioaaeMaa b 3to BpeMa xne- 
ToaHaa peaxuna Ha BBeaeHHe xceHOTpaHcnaaHTaTa aBaaeTca nepBHHHOH, b xo- 
Topoil B OCHOBHOM 3aueHCTBOBaHbI TeMOHHTbl H3 OXpyacaiOIUHX TXaHCH. npH 
3tom ohh oxa3biBaioTca He Toubxo cnoco6HbiMH onpeaeaiiTb ayacepoanbin 
o6texT, ho h H3oanpoBaTb ero. OaHOBpeMeHHO npoiicxouHT noaHoe xynnpo- 
BaHne paHeBoro xaHaaa. 

BMecTe c TeM aef()HUHT tcmouhtob b nepmJiepHHecxHX TxaHax Ha Hauaab- 
hom 3Tane He no3BoaaeT 6biCTpo c(|)opMHpoBaTb oaar BOcnaaiiTeabHOH hh- 
(JmabTpauHH. no3TOMy Toabxo nocae xynnpOBaHHa paHeBOH noBepxHOCTH 
npoHcxoaHT nocTeneHHoe 3anoaHeHHe npocBeTa paHeBoro xaHaaa reMouiiTa- 
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Phc. 2. A — B. 3anojiHeHne paHeBoro KaHajia 11 cepaueBHHbi KceHOTpaHcrmaHTaTa (Bn6pncca) reMO- 
HHTaMH Planorbarius corneus. rHcmnorHqecKHe cpe3bi KceHOTpaHcnjiaHTaTa (BH6pncca kouikh). 

Fig. 2 (A — B). Filling of the wound channel and the core of the xenotransplant (vibrissa) with haemo- 

cytes of Planorbarius corneus. 



Puc. 3. rcMOunibi MOJUifOCKa Planorbarius corneus in vitro. 

A — rpaHyjiouHTbi (caeBa) xopowo pacnjiacTbiBatorca Ha cy6cTpaTe, rnanMHomiT (cnpaBa) He aflre3npyer ua 
nOBepxHOCTH, E — HHKymipOBaHHHaji Bi-iopucca b e CMOjiHUKpe MOjunocica Planorbarius corneus. FeMOUHTbi aa- 

re3MpyiOT Ha nOBepxHOCTH Bojioca. 

Fig. 3 (A — E). Flaemocytes of the mollusk Planorbarius corneus in vitro. 













mh. BepoflTHo, noAO0Haa TKaHeBaa peaKuna npenuiecTByeT aKTHBH3au,HH AI10 
h aBJiaeTca HecneuiK|Bi i iecKOH — aHajiorHMHOH nepBHHHOMy KJieTOHHOMy ot- 
BeTy Ha BHenpemie TpeMaTOn (Lie, Heyneman, 1976; ATaeB, 2000; ATaeB, Ilo- 
neBmuKOB, 2004). 
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REACTION OF HAEMOCYTES OF THE MOLLUSK PLAN ORB ARIU S CORNEUS 

TO A XENOTRANSPLANT 

E. E. Prokhorova, A. S. Tokmakova, G. L. Ataev 
Key words'. Planorbarius corneus, xenotransplant, haemocytes, incapsulation. 

SUMMARY 

Tissue reaction of the mollusk Planorbarius corneus to the introduction of a transplant 
(cat vibrissa) was examined. The transplant was introduced into mollusk tissues with the 
use of an injection needle. After a day, flattened haemocytes were found on the surface of 
the transplant. The wound channel formed by the needle was arrested by a capsule formed 
of 5—15 layers of flattened cells. The cavity of the wound channel and the core of the vib¬ 
rissa were also filled with haemocytes. During incubation of the vibrissa in vitro, adhesion 
and sedimentation of haemocytes on its surface was observed. 
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